results reported here plus pure rotational (16, 19) and rovibrational (18) measurements from the literature, with all line positions being weighted by the inverse square of their estimated uncertainties. These data sets for D 35 Cl and D 37 Cl were fitted to the familiar band constant expression (22) E͑v,
where T v is the vibrational energy, and B v , D v , H v , . . . etc. are the usual inertial rotation and centrifugal distortion constants. The constants obtained from these fits are reported in Table 2 . A combined isotopomer analysis was then performed using the DCl data sets described above, together with analogous high-quality literature data for H 35 Cl and H 37 Cl. This was done both in order to determine Born-Oppenheimer breakdown correction terms for this system and because this combined analysis allows us to obtain more extensive and reliable DCl constants than can be determined from the data for each isotopomer considered alone. In particular, the FTIR HCl measurements (9, 11) include data for levels up to v (HCl) ϭ 3, while the usual first-order semiclassical scaling relationship (22) (23) (24) shows that the present DCl results only span the energy range up to v (HCl) Ϸ 2.72 for D 35 Cl and to v (HCl) Ϸ 2.01 for D 37 Cl. Similarly, the highest observed J level in the HCl data used is J(HCl) ϭ 31, while semiclassical scaling shows that the highest DCl rotational level observed here ( J(DCl) ϭ 35) corresponds to J(HCl) Ϸ 24.95. Thus, DCl constants yielded by this combined isotopomer analysis will be valid for a wider range of energy than is spanned by the DCl data itself.
Following Ref. (25), transitions of isotopomer ␣ of species A-B formed from atoms of mass M A ␣ and M B ␣ are expressed as differences between level energies written as
where ␣ is the usual atomic reduced mass of isotopomer ␣, (25) . The conventional Dunham constants for minority (␣ 1) isotopomers are readily generated from the expression
[3] 1 The data used in the present analysis may also be obtained electronically from authors RJL (leroy@UWaterloo.ca) or PFB (bernath@UWaterloo.ca). Table 3 The results obtained on performing a simultaneous fit to the present D 35 Cl and D 37 Cl data sets and to analogous high-quality literature infrared (9, 11) and microwave (16) data for HCl using Eq. [2] are presented in Table 3 . These fits were performed with atomic masses taken from the 1993 mass table (26), using program DSParFit (25) , which uses a sequential rounding and refitting procedure to minimize the numbers of significant digits required to accurately represent the data (27) . The "All-Isotopomer Fit" H 35 Cl column in Table 3 presents the results of this simultaneous fit to all 292 HCl and 360 DCl data; for the user's convenience, parameter sets for the minority isotopomers generated from the former using Eq. [3] are presented in the last three columns of this table. Note that our definition of the reference isotopomer means that ⌬M A ␣ ϭ 0 for both atoms of H 35 Cl, so the level energies of all four isotopomers may be generated from the Y l,m ␣ parameters alone. The dimensionless standard error (27) for this combined isotopomer fit is f ϭ 0.985, which means that on average, predictions yielded by the fitted constants agree with the experimental data to within 0.985 times the estimated experimental uncertainties. The f values shown for the minority isotopomers were obtained by comparing the experimental data with predictions generated using the listed (derived) {Y l,m } constants for these species. For D 35 Cl and D 37 Cl, these f values are especially equivalent to those (1.171 and 0.855, respectively) associated with the independent band constant fits summarized in Table 2 .
While not shown, the correlated uncertainties in the DCl parameters in Table 3 35 Cl parameters. Because of the improved statistics associated with the fit to the larger data set, these are substantially smaller than the analogous uncertainties obtained in Dunham expansion fits to the data for one isotopomer at a time, while the quality of fit is essentially the same. Moreover, because of the greater range of v and J associated with the HCl data, the DCl parameters obtained from the combined isotopomer analysis include higher order vibrational and rotational expansion constants than could be reliably obtained from independent analyses of the D 35 Cl and D 35 Cl data. Thus, the DCl band constants recommended here are those calculated from the expansion coefficients in Table 3 , rather than the independent-fit results shown in Table 2 . Note. The numbers in parentheses are the 95% confidence limit uncertainties in the last significant digits shown. Note. The numbers in parentheses are the 95% confidence limit uncertainties in the last significant digits shown.
